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[57] ABSTRACT 

A minimally invasive bioactivated endoprosthesis de- 
vice for vessel repair. The device comprises a stent 
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which is formed from metal or polymers into a prede- 
termined shape which includes a plurality of holes pat- 
terned with a desired size, shape and number to provide 
a desired bending modulus. The stent is then coated 
with a polymer or is formed frond a polymer which 
contains a bioactive substance which achieves an equi- 
librium with the surrounding body tissues or fluids, with 
the equilibrium being controlled by charge distribution, 
concentration and molecular weight of the bioactive 
substance in relation to the pore size of the polymeric 
carrier for controlled prolonged release of said bioac- 
tive substance. The bioactive substance may be selected 
from the group of heparin, hirudin, prostacyclcnes and 
analogs thereof, antithrombogenic agents, steroids, ibu- 
profen, antimicrobials, antibiotics, tissue plasma activa- 
tors, rifEunicin, monoclonal antibodies, snake venom 
protem by-products, antifibrosis agents, cyclosporine 
and mixtures of these bioactive substances for simulta- 
neous multiple treatments. The stent itself may take 
several distinct configurations, all of which have a pre- 
determined biasing force acting on the diameter of the 
stent. Preferred is a rolled stent which is provided with 
a coiled shape to which it tends to return when ex- 
panded. Locking tabs are provided to engage the some 
of the plurahty of holes at the maximum expanded size 
to prevent return to the smaller diameter coiled shape. 
Alternatively the predetermined bias of the stent may 
be the expanded size so that the stent is coiled against 
this bias during insertion. 

13 Qaims, 3 Drawing Sheets 
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MINIMALLY INVASIVE BIOACTIVATED 
ENDOPROSTHESIS FOR VESSEL REPAIR 

This is a continuation of application Ser. No. 
07/971,217 filed on Nov. 4, 1992 now abandoned. 

FIELD OF THE INVENTION 

The present invention relates to an improved percuta- 
neously inserted endoprosthesis device which b penna- 10 
nently or temporarily implanted within a body vessel, 
typically a blood ve^. More particularly, the present 
invention relates to a new procedure for administering 
localized bioactive substances via prostheses designs 
which are adapted to resist problems associated with IS 
restenosis, thrombosis, infection calcification and/or 
fibrosis after implantation. 

BACKGROUND OF THE INVENTION 

In certain medical treatment procedures, a type of 20 
endoprosthesis device known as a stent is placed or 
implanted within a blood vessel for treating various 
problems such as stenonses, strictures, or aneurysms in 
the blood vessel. These devices are implanted within 
the vascular system to reinforce collapsing, partially 25 
occluded, weakened or abnormally dilated sections of 
the blood vessel. Stents may also be implanted in the 
ureter, urethra, bile duct, or any body vessel which has 
been narrowed, weakened or in any of the other ways 
which requires reinforcement. 30 

A common approach for implanting stents in periph- 
eral or coronary arteries is to first open the constricted 
region of the vessel via a percutaneous transluminally 
inserted angioplasty balloon catheter. The uninflated 
balloon at the tip of the catheter is advanced into the 35 
narrowed portion of the vessel lumen. The balloon is 
inflated so as to push the stenotic plaque outward, 
thereby enlarging the luminal diameter. Thereafter an- 
other catheter containing the stent is advanced to the 
region just enlarged by the balloon catheter and the 40 
stent is deployed. The catheter is withdrawn leaving the 
stent within the vessel. 

The concept of implanting transluminally placed coil 
sprint stents within an artery is not new. In one experi- 
ment in 1969, six stents were Implanted in arteries of 45 
dogs. Three stents were stainless steel covered with 
silicone rubber and the other three stents were bare 
stainless steel. All three silicone coated stents occluded 
within 24 hours while two of the three bare stents re- 
mained open for thirty month& The stents were de- 50 
ployed using a pusher catheter having the same outer 
diameter as the stent. 

In 19S3, thermally expandable stents were reported, 
in which an alloy wire was shaped at thigh temperature 
into a stent configuration. Later it was straightened at 55 
room temperature into a configuration suitable for tran« 
sluminal placement. Once placed within the vessel the 
stent was e;qx>sed to elevated temperatures to cause the 
alloy to return to its initial coil configuration. Canine 
studies of these stents, using the alloy nitinol, an alloy of 60 
nickel and tantalum, demonstrated restenosis and inti- 
mal thickening 8 weeks following implant. 

In 1984, self-expanding stents were described in 
which a device was introduced percutaneously after 
torsion reduction and was deployed by applying a re- 65 
verse torsion in- vivo. This type of device proved to be 
complex and limited by a sniall expansion ration. An- 
other se]f*expanding stent used stainless steel wire in a 
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zig zag configuration which resulted in incomplete 
vascular contact and only partial healing of the device. 
Yet another mechanical self-expanding stent was re- 
ported where a woven multifUiment stainless sted stent 
was deployed by a catheter with a constricting outer 
sleeve. Once in place, the outer sleeve was removed 
allowing self-expansion of the spring stent against the 
vessel wall. 

Thrombods occurred in these early prototypes;, espe- 
ciaUy when the vessel tapered, and at branch points and 
at low esq^ansion ratios. Canine aortic implantation 
resulted in multiple areas of vessel-to-stent adhe»on at 3 
weeks following implant The stent exhibited fninimni 
thrombogenicity. 

Balloon expandable stents were first reported as 
being constructed of woven stainless steel wire where 
the cross points were silver soldered to resist radial 
collapse. The stent was deployed unexpanded over a 
balloon catheter, and once in position the stent was 
expanded by the outward force of the balloon. 8 of 1 1 
stents implanted remained open for 1 to 8 weeks. It has 
been observed that the amount of intimal hyperplasia to 
be inversely proportional to the initial vessel lumen 
diameter. In another version, silver soldering cross 
points were replaced by the use of a stainless steel tube 
with rows of offset slots which became diamond shaped 
spaces. Although neointiaaal hyperplasia was observed, 
all stents remained open in rabbit aortas for 6 months. 

Placement of a stent in a blood vessel is described in 
Lindemann et al U.S. Pat. No. 4,878,906 where a combi- 
nation of sheath covered sleeve and a balloon catheter 
are used to locate and place the prosthesis. No recogni- 
tion is given to the problems just discussed herein. 

A prosthesis system using an expandable insert is 
shown in Garza et al U.S. Pat No. 4,665,918, which is 
typical of those devices which are implanted without 
any express concern for the biocompadbihty of the 
device being inserted. One can expect many of the fore^ 
going problems and concerns to be evidenced by this 
device. 

One device which is shown in U.S. Pat No. 4,768,507 
to Fischell et al describes a coil spring stent on which an 
application of a carbon coating or a carbon coated poly- 
tetrafluoroethylene has been applied on the surface of 
the coil spring. Fischell et al teaches that the thrombo- 
genie potential of the device is reduced, through a pas- 
sive methodology, but does nothing to address the bio- 
logical response to the implant as a foreign body. More- 
over, no suggestion is made of a way to inhibit neointi- 
mal hyperplasia, which mevitably follows balloon cath- 
eter induced injury to arterial vessels. 

Yasuda U.S. Pat No. 4,994,298 employs plasma poly- 
merization to form a tldn flexible coating on stents, 
teaching that improved biocompatibillty, such as non- 
thrombogenicity and tissue or blood compatibility may 
be improved. Again this process is a passive methodol- 
ogy as previously described. 

There are essentially two types of stents which have 
been employed in the prior art Spring like stents have 
been inserted using a sheath or restraining element to 
keep the spring from expanding until it is in place. The 
other form of stent uses a method of expanding the stent 
once it is in place, such as a balloon catheter. Kreamer 
U.S. Pat No. 4,740,207 describes one version of the 
balloon catheter version. In this patent, a semi-rigid 
tube which has a smaller relaxed diameter which is 
expanded to a larger operating diameter which is main- 
tained by a retainmg ledge on the mside of the graft. 
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Concern here, of course, is that the inside located ledge ate metallic alloys or may be formed from a variety of 

and other retaining means may inadvertently function polymers which are known to be suitable for use with 

to cause further blockage of the tube once it is installed. the human body. 

. Also, Kreamer states that the tube is held in place by When a metallic ste nt is employed, it is form ed and 

friction between the outer periphery ofthe graft and the 5 then coated with a polymer which contflinis a bioac tive 

inner periphery of the vessel to prevent displacement of su tetence which achieves an equilibrium xnth the sur- 

the grant once in place in the vessel. The obvious con- ^ rounding body tissues or fluids , with the equilibrium 

cem is that the size must be precise or the tube will bemg controlled by charge distribution; concentzation 

expand too much or too little, either damaging the ves- and molecular wdght of the bioactive substance in 

sel or escaping from the location for which it was in- 10 relation to the pore size of the polymeric carrier, 

tended. Among these polymers are polymers having ^ microno- 

Prior art devices represent a foreign body that has no rous struct ure, sucha s siUcone. polyurethane, n2lyy"y ^ 

biologically active properties and thus axe a &ctor alcohid . polyethylene, bjodeeradable polvlictic^acid 

which contributes in a major way to the eventual reste- ipolymers, polyglycolic acid polymers, polyester s, hv- 

nosis or thrombosis of the vessel These prior art de- 15 drog^, tetrafluroethylene and polytetrafluroethylene, 

vices attempt to reduce neointimal hyperplasia pas- fluOT^icone and combinations, copolymers and 

sively by adjusting mechanical variables such as lower- blended nuxtures thereof . 

ing the stent profde, coating the stent with carbon, or by If the stent is formed from a polymer, these same 
making the stent more or less rigid or flexible. polymeric materials may be employed, although some 
Accordingly, it is an object of the present invention 20 may need to be structurally reinforced. Also useful as a 
to provide a device and method for deploying stents in polymeric stent is polymethylmethacrylate, which is an 
blood vessels and other regions of the body without example of the generic class of structurally adequate 
concern for the precise size of the stent being employed polymers without reinforcement, 
or the size of the vessel being treated or repaired. A bioactive substance is preferably admixed in the 
It is an important object of this invention to produce 25 polymer for elution from the microporous structure of 
a stent device and delivery system for the stent which the stent or coating on the stent after implantation. The 
produces rapid endothelialization with the least amount rate of elution of the bioactive substance is controlled 
of intimal hyperplasia. While this goal has been stated by selecting a pore size for the microporous structure in 
by others, no effective method or device has been pro- response to the concentration and molecular weight of 
posed to accomplish that goal 30 the bioactive substance to achieve equilibrium between 
Another object of this invention is to provide an the polymer and the tissue or fluids proximate the stent 
endoprosthesis device and method for its use in which upon implant. This permits a controlled and prolonged 
problems associated with restenosis, thrombosis, infec- release of the bioactive substance, 
tion calcification and/or fibrosis after implantation may The bioactive substance may be selected from the 
be avoided. 35 group of heparin, hirudin, prostacyclenes and analogs 
Yet another object of the present invention is to pro- thereof, antithrombogenic agents, steroids, ibuprofen, 
vide a device which is effective in administering local- antimicrobials, antibiotics, tissue plasma activators, 
ized bioactive substances to prevent rejection and side rifamicin, monoclonal antibodies, snake venom protein 
effects from an implanted endoprosthesis device. by-products, antifibrosis agents, cyclosporine and mix- 
Other objects will appear hereinafter. 40 tures of these bioactive substances for simultaneous 

SUMMARY OF TOE INVENTION "^sSSLy take several distinct configure. 

It has now been discovered that the above and other tions, all of which have a predetennined biasing force 

objects of the present invention may be accomplished in acting on the diameter of the stent A flat, rectangular 

the following manner. Specifically, an mmimally inva- 45 strip of stent material is formed, with the size being 

sive bioactivated endoprosthesis for vessel xepsar has determined by the size ofthe blood vessel or other body 

been discovered which is admirably suited for long conduit where the stent will be placed. As previously 

term use m a variety of surgical procedures and treat- set forth, the strip includes a plundity of holes patterned 

ments. with a desired size, shape and number to provide a 

The device is intended for use in those medkal treat- SO desired bending modulus. Locking tabs are provided to 

ment procedures where a type of endoprosthesis device engage the some of the plurality of holes at the maxi- 

known as a stent is placed or implanted within a blood mum expanded size to prevent return to the smaller 

vessel for treating various problems such as stenonses, diameter coiled shape. 

strictures, or aneurysms in the blood vessel. These de- Preferred is a rolled stent which is provided with a 
vices may also be implanted within the vascular system 55 coiled shape to which it tends to return when expanded, 
to rdnforce collapsing, partially occluded, weakened or This is accomplished by using the same edge of the strip 
abnormally dilated sections of the blood vessel. Stents on which the tabs are formed as a rotational axis to roll 
of the present invention may also be unplanted in the the strip into a tight coil so that the tabs are in the center 
ureter, urethra, bile duct, or any body vessel which has of the coiL Heat is applied to cause the strip to take a set 
been narrowed, weakened or in any of the other ways 60 in this coiled shape, so that when the coiled strip is 
which requires reinforcement radially expanded or unrolled, the form stresses will 
The device comprises a minimally invasive bioac- bias the strip to roll back into the preferred shape. The 
tivated endorposthesis device for vessel repair, includ- tabs which have been formed on what is now the inside 
ing a stent which is formed from metal or polymers into edge will engage the holes formed in the strip and pre- 
a predetermined shape which includes a plurality of 65 vent collapse to the biased shape. Since a plurahty of 
holes patterned with a desired size, shape and number to holes are formed in the strip, the device may be ex- 
provide a desired bending modulus. The stent may be panded to different sizes, depending upon the particular 
fabricated from stainless steel, nitinol or other appropri- vessd in which it is placed. Under some circumstances. 
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the device is capable of assuming a stent shape with 
more than one diameteri for the first time m these appli- 
cations. 

Alternatively the predetermined bias of the stent may 
be the expanded size so that the stent is coiled against 5 
this bias during insertion. Holes are still placed in the 
sheet or strip to encourage adoption of the stent by the 
vessel. However, the relaxed or unbiased position is that 
of the intended final shape, and therefore locking tabs 
are not necessary. The stent is compressed or rolled to 10 
a smaller diameter prior to use with a built in bias to 
return to the "in use" shape previously built into the 
stent. This embodiment is Installed using an introducer 
sheath. A balloon catheter may or may not be needed in 
view of the built in bias. 15 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the invention, 
reference is hereby made to the drawings, in which: 

FIG. 1 is an isometric view of an endoprosthesis for 20 
vessel repair. 

FIG. 2 is an isometric view of the device shown in 
FIG. 1 in the most ftiUy opened position. 

FIG. 3 is a sectional view taken on line 3,3 of FIG. 1. 

FIG. 4 is a sectional view taken on line 4,4 of FIG. 2. 25 

FIG. 5 is a plan view development of the endopros- 
thesis blank prior to formation. 

FIG. 6 is an end view of the device of FIG. 5 as 
viewed from the left hand side. 

FIG. 7 is a sectional view taken on line 7,7 of FIG. 5. 30 

FIG. 8 is a plan view development of a second em- 
bodiment for an endoprosthesis blank. 

FIG. 9 is a sectional view taken on line 9,9 of FIG. 8. 

FIG. 10 is a sectional view similar to FIG. 4 but 
showing the endoprosthesis fonned from the blank of 35 
FIG. 8 

FIG. 11 is a plan view development of a third em- 
bodiment for an endoprosthesis blank. 

FIG. 12 is a sectional view taken along line 12,12 of 
FIG. H. 40 

FIG. 13 is a sectional view similar to FIG. 4 but 
showing the endoprosthesis formed from the blank of 
HG. 11. 

FIG. 14 is a view of the endoprosthesis of FIG. 13 
after insertion and expansion in its position of intended 45 
use. 

DETAILED DESCRIFnON OF THE 
PREFERRED EMBODIMENT 

As shown in the drawings, the device of this inven- 50 
tion comprises a minimally invasive bioactivated endo- 
prosthesis device, 10 generally, for vessel repair in 
contact with surrounding body tissues or fluids. The 
device includes a stent 11 which may be installed in the 
vessel using a catheter 13, and in some cases using a 55 
balloon 15 on the end of catheter 13. Stent U, which 
contains a plurality of holes 17, is shown in a tightiy 
coiled pre-insertion position in FIG. 1 with a fragment 
of balloon catheter 13 shown about to be inserted medi- 
ally within the endoprosthesis. The sectional view 60 
shown in FIG. 3 illustrates a tab 19 which does not 
engage any holes 17 and which is enclosed within the 
coiled stent 11, as the stent is in its relaxed or steady 
state with no bias from external forces acting on the 
stent. 65 

In FIG. 2, the stent 11 is illustrated in its most fully 
opened and locked position, as expansion has been ef- 
fected diametrically by means of the medially posi* 



tioned baUoon 13. FIGS. 2 and 4 shows how the tab 19 
engage holes 17 and prevent the stent from re-coiling 
upon itself to return to the position shown in FIG. 3, 

The direction of the catheter and the balloon define 
an axis for reference to the various stents shown herein 
as part of the present invention. FIG. 5 is a plan view 
development prior to tightening and assembly of the 
stent into the predetermined shape. The stent 11 com- 
prises a flat, rectangular strip 21 of a size determined by 
the size of the blood vessel or other body conduit where 
stent 11 will be placed. Tabs 19 extend along one end of 
strip 21 and are angled, as shown m FIG. 7. Strip 21 is 
coiled and biased to take a smaller diameter coiled 
shape» as tabs 19 engage some of the plurality of holes 
17 at a maximum d^ed expanded size to prevent re- 
turn to the smaller diameter coiled shape. 

The cofled stent 11 is formed by using that edge of 
strip 21 on which the tabs 19 are formed as a rotational 
axis to roll the strip 21 into a tight coiled stent so that 
the tabs 19 are in the center so that when coiled strip 11 
is radially unrolled to the position shown in FIG. 2, the 
form stresses will bias the strip 21 to roll back into the 
preferred shape of FIG. 3, and tabs 19 will engage holes 
17 formed in strip 21, so as to prevent collapse to the 
biased shape of FIG. 3. 

By using the same edge of the strip 21 on which the 
tabs 19 are formed as a rotational axis to roll the strip 
into a tight coil, tabs 19 are in the center of the coiled 
stent Heat is applied to cause the strip to take a set in 
this coiled shape, so that when the coiled strip is radially 
expanded or unrolled, the form stresses will bias the 
strip to roll back into the preferred shape. Tabs 19 
which have been formed on what is now the inside edge 
will engage the holes 17 formed in the strip and prevent 
collapse to the biased shape. Since a plurality of holes 17 
are formed in the strip 21, the device may be expanded 
to different sizes, depending upon the particular vessel 
in which it is placed. Under some circumstances, the 
device is capable of assuming a stent shape with more 
than one diameter. 

A slightiy different stent layout is shown in FIGS. 
8-10, in that tabs 19 are replaced with pointed tabs 20. 
Again the coiled stent 11 is heated or otherwise biased 
to move to a collapsed or tightiy coiled condition. 
Pointed tabs 20 engage holes 17 and prevent such re- 
coiling. In addition, pointed tabs 20 engage the side 
walls of the blood vessel or other part of the anatomy 
where the stent has been deployed. 

Turning now to FIGS. 11-14, an alternative embodi- 
ment is shown in which a strip 31 is formed into the 
desired size and shape, with holes 17 being provided for 
flexibility and for engagement with the tissue after im- 
plantation in some instances. No tabs are needed for this 
embodiment since this stent will have an outward bias- 
ing tendency. The stent assumes the shape shown in 
FIG. 14 after heating or otherwise forming the rolled 
stent into a usable configuration. When implantation is 
desired, the stent 33 is constricted to a smaller diameter 
as shown in FIG. 13, so that the bias of the design is to 
expand the stent. An introducter sheath of the type 
already in use should be used to position the stent in the 
vessel of choice. It may be only necessary to pull the 
sheath back to expose tiie stent. 

In all of the devices of this invention, it is intended 
that a polymer form the exterior surface of the stent, 
either as a coating or as the stent itself. The drawings 
should be interpreted to understand that a polymer does 
form the exterior surface, whether or not a substrate 
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such as a metal stent is used The polymer should have 
ajMCto porous structure with a predetermined pore size. 
Also included in the polymer is a bioactive substance 
having a charge distribution, concentration and molecu- 
lar weight selected which achieves an equilibrium in S 
relation to the pore size of the polymeric carrier with 
said surrounding body tissues or fluids. 

Among these polymers are polymers having a micro- 
porous structure^ such as silicone, polyurethane, polyvi- 
nyl alcohol, polyethylene, polyesters, hydrogels, tetra- 10 
fluroethylene and polytetrafluroethylene, fluorosilicone 
and combinations, copolymers and blended mixtures 
thereof. One preferred resorbable polymer is biod^grad- 
able polylactic acid, and another is polyglycolic add. 
These materials are suitable for being fonned into a 13 
stent that possesses acceptable tensile strength charac- 
teristics. 

If the stent is formed from a polymer, these same 
polymeric materials may be employed, although some 
may need to be structurally reinforced. Also useful as a 20 
polymeric stent is polymethylmethacrylate, which is an 
example of the generic class of polymers having good 
structural properties. In any event, the bioactive sub- 
stance is incorporated into the polymer prior to inser- 
tion of the stent into the vessel. 

Radio opaque substances such as, for example, fluo- 
rescein, may also be incorporated mto the stent so as to 
assist in the deployment and subsequent evaluative fol- 
low-up of the surgery. A primary purpose of the bioac- 
tive substance is to inhibit vessel wall restenosis follow- 
ing vascular balloon angioplasty. In addition, stents of 
the present invention may be used to improve the diam- 
eter of the urethra or fallopian tubes. 

Preferred bioactive substances are heparin, hirudin, 
prostacyclenes and analogs thereof, antithrombogenic 35 
agents, steroids , ibuprofen, antimicrobials, antibiotics, 
tissue plasma activators, ri&micih, monoclonal antibod- 
ies, snake venom protein by-products, antifibrosis 
^ents, cyclosporine and mixtures of these bioactive 
substances for simultaneous multiple treatments. Of 40 
course, virtually any bioactive substance of need to the 
patient is a possible agent for treating the patient, de- 
pending upon the needs of the treatment 

The preparation of the stents of this invention is as 
follows, ^en a metallic stent is contemplated, and any 45 
of these stent designs may benefit from the ooncq>ts of 
this invention, a medical grade of polymer is selected. 
Preferred is a silastic elastomer. A quantity of sUastic 
elastomer is mixed in a 3 to 1 ration with ethyl ether to 
form a solution suitable for coating a metallic stent A SO 
quantity of bioactive substance required to achieve the 
desired ther^utic effect is admixed with the polymer 
and ethyl ether solution. Afrer thorough blending, the 
now bioactivated polymer solution is ready to be used 
to coat the stent 5S 

The cleaned metallic stent is coated by the bioac- 
tivated polymer usmg a variety of methods. One 
method is to completely submerge or dip the stent into 
a quantity of polymer so that the metallic stent is fully 
covered. After coating and removing from the dip, the 60 
polymer is cured or vulcanized at the desired tempera- 
ture, depending upon the polymer. Alternatively, the 
polymer may be sprayed on to the polymer and then 
cured. Yet another method includes pouring a coating 
over the stent while the stent is being rotated. Plasma 65 
coating is also effective. 

While particular embodiments of the present inven- 
tion have been illustrated and described, it is not in- 
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tended to limit the invention, except as defined by the 
following claims. 
I claim: 

1. A mmimally invasive bioactivated endoprosthesis 
device for vessd repair in contact with surrounding 
body tissues, comprising: 

a stent formed from a flat sheet having an appreciable 
width to thickness to present a substantied surface 
to said tissues and coiled to a size for use with a 
blood vessel or other body conduit and including a 
plurality of holes, said holes being sufficientiy large 
to permit rapid endothelialization, said stent fur- 
ther including at least one tab for cooperative en- 
gagement with said holes to form an internally 
unrestricted stent having a diameter adjusted to a 
selected size for said blood vessel or other body 
conduit; and 

a polymer forming the exterior surface of said stent 
for operative contact with said tissue, said polymer 
having a microporous structure with a predeter- 
mined pore size and further including a bioactive 
substance within said pores for elution from said 
pores, said pore size being selected in response to 
the concentration and molecular weight of said 
substance to achieve equih^rium between said pol- 
ymer and said tissue to provide a controlled and 
prolonged release of said bioactive substance to 
said surrounding body tissue in an amount suffi- 
cient to substantially prevent hyperplasia or thera- 
peutically treat said tissue, said stent having a suffi- 
cient amount of said substantial surface to support 
a quantity of said polymer capable of prolonged 
release of said amount 

2. The device of claim 1, wherein said stent comprises 
a flat, rectangular strip of stent material sized by the size 
of the blood vessel or other body conduit where the 
stent will be placed and biased to take a smaller diame- 
ter coiled shape, said strip having locking tabs along one 
edge for engaging some of the plurality of holes at a 
max imum desired expandod size to prevent return to the 
smaller diameter coUed shape. 

3. The device of claim 2, wherein said coiled stent is 
formed by using said edge of said strip on which the 
tabs are formed as a rotational axis to roll the strip mto 
a tight coil so that the tabs are in the center of said coil 
so that when said coiled strip is radially unrolled, the 
form stresses will bias the strip to roll back into the 
preferred shape and said tab engage said holes formed in 
said strip to prev^t collapse to the biased shape. 

4. The device of claim 3 in which said stent is ex- 
panded to different selected sizes, depending upon the 
particular vessel in which it is placed. 

5. The device of claim 4, wherein said coiled shape is 
adapted to assume a stent shape with more than one 
diameter. 

6. The device of claim 1, in which said predetermined 
shape includes a predetermined bias of said stent to an 
expanded size such that the unbiased position is that of 
the intended final shape. 

7. The device of claim 6 wherein said stent is com- 
pressed to a smaller diameter prior to use with said 
predetermmed bias urgmg return to the predetermined 
shape. 

8. The device of claim 1, wherein said stent comprises 
a metallic strip having a polymer coating. 

9. The device of claim 8 wherein said polymer is 
selected from the group of silicone, polyurethane, poly- 
vinyl alcohol, polyethylene, biodegradable polylactic 



01/29/2004, EAST Version: 1.4.1 



5,449,382 

acid polymers, polyglycolic acid polymers, polyesters, device of claim 11 wherein said polymer is 

hydrogels, tetraflurocthylene and polytetrafluroethy ^iTxhe ^e^'^'fc^^ l, wherein said bioactive 
lene, fluorosilicone and comtnnations, oopolymers and substance is selected from the group of heparin, hirudin, 
blended mixtures thereof. ^ prostacyclenes and analogs thereof, antithrombogenic 

agents, steroids, ibuprofen, antimicrobials, antibiotics, 

10. The device of clami 9 wherem said stent is formed tissue plasma activators, rifamicin, monoclonal antibod- 
from a polymer. ies, snake venom protein byproducts, antifibrosis 

11. me device of claim 10 wherein said polymer has ""^Z^ cydosporine and mixtures of these bioactive 

«w*wa« i^ijruiw jq substauccs foi sunultaucous multiple treatments, 
sufficient structural integrity to be formed into a stent. « * « * 
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